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Abstract: Attention to personal health and to healthy lifestyles has increased in recent decades among the population of 
industrialised countries. Various phenomena are linked to this change, such as the proliferation of fitness and wellness 
centres, the increased consumption of organic food and the extended use of dietary supplements. Food supplementation has 
become popular, as has the attention to the nutritional aspects of dietary behaviour. The use of dietary supplements is 
generally more common between people with higher socioeconomic status, healthier lifestyle habits, higher education level 
and lower body mass index (BMI), furthermore is more common in women than in men. In this study we aimed to 
investigate the prevalence of use of food supplements in a group of university students, correlating the use with indicators 
of healthy lifestyles generally associated with the consumption, such as BMI, dietary habits and sport activity. Data were 
collected through a self-administered questionnaire filled out by 145 voluntary students, attending the university in the city 
of Turin, North of Italy, belonging to areas of sport, biologic and medical sciences. The questionnaire included questions 
related to personal information, dietary attitudes and supplement consumption. 45.1% of the students reported the use of 
supplements. Vitamins/minerals and sport supplements were the most commonly consumed and were taken mainly to 
improve sport performance or to improve health. No relevant differences between supplement consumers and non 
consumers were seen in relation to healthy behaviours and to gender or anthropometric characteristics, except for a lower 
BMI in male supplement consumers and a higher consume of specific sport supplements in male with very intense sport 
activity. 
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1. Introduction 
Dietary fortification with micronutrients is a recent and 
important issue, intended particularly to provide nutritional 
elements useful for preventing diseases, maintaining a good 
status of health [1] or for supply ready-to-use resources for 
sporting activities [2]. According to United States 
regulations, the term "dietary supplement" refers to a 
product that contains one or more of the following 
ingredients: vitamins, minerals, herbs or other botanicals, 
amino acids, dietary substances that supplement the human 
diet by increasing the total dietary intake, concentrates, 
metabolites, constituents and extracts [3]. In the European 
legislation, Directive 2002/46/EC of the European 
Community, dietary supplements are defined as 
concentrated sources of nutrients or other substances with a 
nutritional or physiological effect whose purpose is to 
supplement the normal diet. 
Dietary supplement use is increasingly common in 
developed countries. Data from the National Health and 
Nutrition Examination Survey shows that among the U.S. 
adult population, the percentage who uses at least one 
dietary supplement has increased from 42% in the period 
1988–1994 to 53% in 2003-2006 [4]. A study conducted in 
South Korea in 2006 indicates that 55.9% of men and 68.9% 
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of women had consumed some dietary supplements in the 
previous twelve months [5]. In Europe, data related to 
period 1995-2000 shows wide variations in the use of 
supplements, with a clear north–south gradient and a higher 
consumption in northern countries. The greater crude mean 
percentage was registered in Denmark (51.0% men, 65.8% 
women), while in Italy only 6,8% of men and 12,6% of 
women reported to consume supplements. However, a 
recent survey reports that approximately 50% of Italians 
consume dietary supplements, especially young adults [6]. 
Other studies on adult populations shows a percentage of 
consumption of 26% in Switzerland [7] and of 9,3% in 
Spain [8]. Both in USA and Europe the consumption is 
higher in women than in men [9]. The prevalence of 
supplement consumption increases in specific target 
subpopulations such as the elderly, those affected by 
particular diseases, pregnant women and those involved in 
sports [5, 10-13]. Several epidemiological studies correlates 
supplement use with people with higher socioeconomic 
status, healthier lifestyle habits, higher education level and 
lower BMI [14-16]. In Italy, a recent study reports dietary 
supplement use among 30% of its fitness centre attendees 
[17]. Some studies performed on university students found 
a supplement use prevalence ranging from 10 to 49% 
[18-20]. The aim of our study was to investigate the 
diffusion of the use of dietary supplement in a specific 
subgroup of young adults, constituted by university 
students, in Turin, Italy, evaluating the association with 
BMI and healthy behaviours like sport activities and dietary 
habits. 
2. Materials and Methods 
In this preliminary survey, approximately 180 students 
who attended the first year at the University were initially 
invited to participate in the study: the 80% accepted, so 145 
students were included in the project. Students belonged to 
three different university divisions: 55% (n=79) attended 
the School of Sport Sciences (SUISM), 31% (n=45) the 
School of Mathematics, Physics and Natural Sciences 
(MPN Sciences) (which includes Biological Sciences) and 
14% (n=20) the School of Medicine. They were recruited at 
the conclusion of exams, in the period between December 
2008 and May 2009. They were administered a 
self-assessment questionnaire and an informed consent 
document which were immediately filled out and then 
returned. Institutional Review Board Approval was not 
necessary as established by our central academic office. 
The questionnaire was previously designed and tested by 
Giammarioli and colleagues [21]. It consisted of three parts. 
Part one included personal information such as weight, 
height, socio-economic indicators, health status and sports 
activities; this part consisted primarily of closed-ended 
questions, except for age, weight and height, as described 
in Tables 1, 2 and 3. Part two assessed dietary attitudes and 
was designed as a food frequency questionnaire; the foods 
included were pasta and rice, meat, fish, vegetables, fruit, 
bread, milk, cheese, eggs, legumes, snacks, alcoholic 
beverages and brown/whole wheat foods. Part three 
collected information on the use of supplements and 
specified eight supplement categories (as shown in Table 4, 
first column), motivation for use, starting date, purpose of 
use and satisfaction with use. One of the categories was 
“sports supplements”, which included energy beverages 
and snacks with sugar, vitamins, minerals, proteins and 
amino acids; vitamins and minerals sold as tablets or 
powders were considered as a separate category. The intent 
of this subdivision was to keep the two typologies of 
products separate from a commercial point of view, such as 
the product presentation and the place of purchase, rather 
than from the nutrient content. Second and third part of the 
questionnaire were entirely composed of closed-ended 
questions. 
The statistical analysis was performed using SPSS 18.0 
software. The descriptive analysis was performed by 
calculating the means and standard deviations (quantitative 
data) and frequencies of the answer (category data). 
Differences were assessed by a one-way ANOVA, 
Kruskal-Wallis test, the chi-squared test and Fisher's exact 
test, when appropriate. A value of P < 0.05 was considered 
significant. 
3. Results 
3.1. Demographics and Lifestyle Characteristics 
Distribution by gender showed that 46.5% of the 
participants were male and 53.5% were female (Table 2). 
Table 1 illustrates characteristics of the population in terms 
of age and anthropometric variables. The mean age of the 
participants was 21.7 years, with a standard deviation of 2.5. 
In terms of socioeconomic data, 53.5% had a job activity 
and 96% of these had an employment occasional or 
part-time; many of the employed students (66%) worked in 
sport-related jobs. Data relating to parents’ jobs indicated 
that 90% of the fathers and 85% of the mothers were 
involved in sectors different from sport or health care. A 
total of 72% of the students asserted that they did sports at 
least once a week and 46% practiced sport three or more 
times a week. They generally reported being in good health 
(81% good, 19% reasonable), but more than half (53%) 
reported mild stress-related disorders.  
3.2. Dietary Supplement Consumption 
A total of 45.1% of the study population reported the use 
of dietary supplements. The age of the subpopulation of 
supplement consumers (SC) was not different from the one 
of supplement non consumers (SNC). Data showed that 
males consumed more supplements than females, but the 
difference between genders was not statistically significant 
(Table 2). Both indirect socioeconomic indicators (student’s 
or parent’s employment) and perceived health did not affect 
the use of supplements (Table 2). In terms of 
anthropometric characteristics (weight, height, body mass 
International Journal of Nutrition and Food Sciences
index), the population of SC did not differ from the 
population of SNC, except for the mean BMI of SC males 
(22,4), which was significantly lower than the BMI of male 
SNC (22,8) (P < 0.01) (Fig. 1). For females, mean BMI of 
SC was 20,2 and of SNC was 20,6. The mean BMI of total 
population was 21,4, that is classified as normal. The BMI 
evaluation showed that only 9 students were overweight 
and only 1 was obese.  
Table 1. Main Demographic And Anthropometric 
Study Participants (total number 145). 
Variable Minimum Maximum Mean
Age 19 39 
Weight 44 94 
Height 152 193 172.1
(BMI) 16.90 30.84 21.45
Table 2. Main lifestyle determinants of the participants 
consumers expressed as number and relative frequency (%)
Variable Category Participants
Gender 
Male 67 (46.5)
Female 77 (53.5)
Study course 
SUISM 79 (54.9)
MPN Sciences 45 (31.2)
Medicine 20 (13.9)
Job activity 
Yes 77 (53.5)
No 67 (46.5)
Job 
involvement 
Occasionally 74 (51.4)
Full-time 3 (2.1)
Sports job 
Yes 51 (35.4))
No 26 (18.1)
Sports practice 
Yes 104 (72.2)
No 40 (27.8)
Sports 
frequency 
1-2 times/week 37 (25.7)
3-4 times/week 45 (31.3)
> 4 times/week 22 (15.3)
Father’s 
employment 
area 
Health 13 (9.0)
Sports 2 (1.4)
Other 129 (89.6)
Mother’s 
employment 
area 
Health 20 (13.9)
Sports 1 (0.7)
Other 123 (85.4)
Table 3. Health status of the participants and supplement consumers 
expressed as number and relative frequency (%) . 
Variable Category Participants
Perception of health 
status 
Good 116 (80.6)
Reasonable 27 (18.8)
Not Good 1 (0.7)
Chronic diseases 
Yes 12 (8.3)
No 132 (91.7)
Chronic therapy 
Yes 6 (4.2)
No 138 (95.8)
Eager for success 
Yes 57 (39.6)
No 87 (60.4)
Therapy for anxiety 
Yes 1 (0.7)
No 143 (99.3)
Stress-related disorders 
No 67 (46.5)
Mild 76 (52.8)
Serious 1 (0.7)
The sport practice and its frequency, in general, did not 
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 Consumers 
 35 (53.8) 
 30 (46.2) 
 38 (58.5) 
 19 (29.2) 
 8 (12.3) 
 40 (61.5) 
 25 (38.5) 
 38 (58.5) 
 2 (3.1) 
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 1 (1.5) 
 58 (89.2) 
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 53 (81.5) 
 11 (16.9) 
 1 (1.5) 
 6 (9.2) 
 59 (90.8) 
 3 (4.6) 
 62 (95.4) 
 25 (38.5) 
 40 (61.5) 
 1 (1.5) 
 64 (98.5) 
 29 (44.6) 
 36 (55.4) 
 0 (0.0) 
affect the overall use of supplements except for the male 
SC who showed a higher consume even if it wasn't 
significant. However, those who practiced the same sport 
more than three times a week showed higher supplement 
consumption than those who did no sport and those who 
did it once a week, although the difference was not 
statistically significant. 
Considering instead the different categories of 
supplements, the use of those specific to 
such as energy beverages and snacks with sugar, vitamins, 
minerals, proteins and amino acids, was most common in 
males (65.7% of male SC and 13.3% of female SC) (P < 
0,01) and in the subpopulation with the greater frequency 
of sport activities (P < 0.01).
tablet or powders) were the category of supplements more 
consumed (71% of SC), both by females (76.7% of SC) and 
males (65.7% of SC). 
Figure 1. Differences in BMI between male and female supplements 
consumers and non consumers 
Figure 2. Motivations at the basis of the use of different types of 
supplements 
Other supplements were consumed by fewer than 11% of 
the participants. Probiotics and herbs were used exclusively 
by the female students; fibers
mostly used by females, while fatty acid supplements by 
males (Table 4).  
In regards to the motivations, in general our survey 
showed that dietary supplements were mainly used for 
maintaining health and gaining a better sport 
(Fig. 2). Use of vitamins was significantly more common 
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among those who took supplements to improve their health 
(P < 0.01) than among those who took supplements for 
other reasons, while, as it could be expected, the use of 
specific sport supplements was primarily motivated by an 
interest in the athletic performance (P < 0.01). The 
improvement of sports performance as a motivation for 
consuming supplements was statistically higher in males 
(37%) than in females (7%) (P < 0.01).  
The majority of users (43% of females and 20% of males) 
stated that they used supplements at the suggestion of a 
healthcare professional, while almost a third of users (31% 
of males and 27% of females) had no specific suggestion; 
other people or factors who influenced the choice of using 
supplements were friends, chemists and television. 
Surprisingly, only 3% of males and no females used 
supplements based on a trainer’s suggestion. The 59.4% of 
the SC were at least quite satisfied with the effects of 
supplement consumption, 25% reported some satisfaction, 
and 15% had no opinion or were not satisfied (4.7%). 
Table 4. Frequency and type of supplements used.  
Variable Male Female Total Statistical significance 
Vitamins and/or minerals (as tablets or powders) 65.7% 76.7% 70.8% ns 
Sports supplements (including energy beverages or snacks with sugar, vitamins 
and minerals and proteins or amino-acids) 
65.7% 13.3% 41.5% p = 0.000 
Fibres 8.6% 20% 13.8% ns 
Fatty acids 5.7% 3.3% 4.6% ns 
Probiotics 0% 13.3% 6.2% p = 0.04 
Antioxidants 2.9% 6.7% 4.6% ns 
Herbs 0% 16.7% 7.7% p = 0.017 
Plants with other nutrients 2.9% 6.7% 4.6% ns 
 
3.3. Dietary Habits 
All of the subjects declared to consume pasta or rice, 
they were consumed every day by 64% of the population, 3 
or 4 times a week by 25%, and 1 or 2 times a week by 11%. 
A similar distribution was observed for bread consumption, 
although 5% reported no consumption. Only 19% of the 
population reported consuming brown/whole wheat foods. 
Vegetables and fruit were consumed every day by 61% of 
the participants and never by less than 2%. Milk 
consumption was similar but with a higher percentage of 
non consumers (10%). Meat consumption was reported as 3 
or 4 times per week by 50% of the population, every day by 
28% and 1 or 2 times per week by 20%. A total of 2.5% of 
the population did not eat meat. Cheese consumption was 
similar but with a lower frequency. Also frequencies of 
consumption of fish, eggs and legumes were similar, with a 
very low frequency of daily consumers (<1%) and higher 
of no consumers, approximately 10% for fish and eggs and 
19% for legumes. More than 90% of the population 
consumed snacks. Consumption of alcoholic beverages was 
less common: 55% of the students reported sporadic 
consumption 1 or 2 times per week, 30% did not consume 
alcohol and only 3% reported everyday consumption. 
There were some significant differences between male 
and female dietary habits in the total population. The data 
showed that males consumed more protein, as revealed by 
the significant differences in the consumption of meat (P < 
0.01), eggs (P < 0.05) and legumes (P < 0.05). Males 
generally consumed more alcohol than females (P < 0.01). 
There were no significant differences in the dietary habits 
between the SC and the SNC except for a diet richer in 
proteins for those who used sports supplements such as 
amino acid supplements, that is for eating meat more than 
three times a week (P < 0.01). No other food had a 
consumption correlated with supplement use, and the eating 
of snacks and alcohol overlapped between SC and SNC.  
4. Discussion 
Despite of the small sample number, some considerations 
can be done. The results showed that approximately half of 
the population studied consumed food supplements. This 
percentage was similar to those assessed in recent surveys 
related to adult people in USA [4] and in Italy [6]. It was also 
similar to the result of the surveys conducted between 
university students [16, 19, 20]. Socioeconomic indicators, 
perceived health and anthropometric characteristics didn’t 
show an influence on supplement consumption, only BMI 
was significantly lower for male SC than for male SNC 
while no differences were seen for women. A lower BMI in 
SC was also seen in other studies related to American 
population [15, 16], Swedish [14] and Spanish [8] population. 
Doing sport is one of the healthy behaviors often associated 
with the use of supplements[15, 16] but in our study and 
often in the literature it's true only for males [14, 22].  
The dietary behaviors were generally in line with usual 
Italian diet, and generally dietary habits were comparable 
between group of SC and SNC, but interestingly, there was 
an higher consumption of protein among the male 
consumers of sports supplements, reinforcing an already 
high-protein diet.  
Possible bias could be due to the volunteer recruitment. 
Approximately 20% of the students who were informed 
about the study did not participate. Then, there is an 
overlapping of the categories defined as sports supplements 
and vitamin supplements. These supplement categories are 
commercially different, but the micronutrients involved are 
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partially the same. Another bias is due to the high 
proportion of students involved in sport disciplines and the 
exclusion of humanistic students.  
The awareness of consumption appeared to be high, 
although a cost-benefit evaluation at the individual and 
community level may be warranted. Food supplements are 
not necessary for those in good health, and the dietary 
supplement market offers both necessary and unnecessary 
products. As with all dietary products, supplements can be 
affected by safety concerns. The dose of the supplement is 
the first crucial point [23], followed by biological [24, 25] 
and chemical contamination problems [26, 27]. However, 
supplements can replace lost nutrients, thus playing a 
valuable role in preventing dietary deficiencies.  
The high prevalence of consumption in young and 
healthy populations may be due to irrational choices. On 
the other hand, our survey showed that the consumers 
knowingly chose and identified their specific motivations 
for taking supplements.  
The SC population is increasingly growing and, probably 
after a long term use, could show differences from a 
sanitary point of view respect to SNC. For these reasons, a 
quantitative study that estimates physiological needs and 
supplement nutrient intakes is warranted; moreover efforts 
are needed to describe the relationships among dietary 
needs, genetic makeup, lifestyle and specific needs, such as 
sports performance improvement.  
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